The appropriate selection of treatment or final disposal for municipal solid waste generated by a population depends on multiple characteristics; decision-making becomes a challenge for those responsible for its integral management. Therefore, the objective of this research was to evaluate multi-scenarios of valorisation of the organic fraction of municipal solid waste. The methodology used included a sample of 421 houses to determine the generation and composition of the aforementioned municipal solid waste; this data served as input to be able to design four treatment and final disposal scenarios: current situation, composting, anaerobic digestion and landfill. The parameters of humidity, biochemical methane potential and biogas were used. In addition, organic fraction variability and treatment cost were considered. Data analysis included design of experiments with the uncertainty coefficient and predictive equations. The results showed that composting was the scenario that presented the highest coefficient of determination and therefore it would be the best choice to fit the particular conditions of the localities. It is concluded that this applied methodology can be used as a tool in the decision-making process regarding the valorisation of the organic fraction of municipal solid waste and can be replicated at a national and international level.
Introduction
The generation of municipal solid waste (MSW) worldwide is approximately 1.3 billion t y -1 and this value could be increased to 2.2 billion t y -1 for 2025 (World Bank, 2012) . This situation is dangerous, owing to the consequences that could arise from the inadequate waste disposal management, such as pollution of surface and groundwater, soil, air, landscape, disease transmission, generation of biogas, waste burning, drainage obstruction, etc. (Soliz, 2015) .
To properly select MSW management for a certain region, it is essential to know its generation and composition. This data is the starting point to begin studies that contribute to establishing municipal public policies of valorisation and treatment alternatives to achieve an integrated waste management. So it is important to review every component of MSW, and especially the organic fraction because it is predominant. A way to achieve this revision is the establishment of multiple scenarios, which simulate alternatives of MSW management (Colón et al., 2015; Fernández-González et al., 2017; Ionescu et al., 2013; Lombardi et al., 2015; López et al., 2015; Massarutto et al., 2011; Oyoo et al., 2014; Parkes et al., 2015; Panepinto et al., 2015; Rajaeifar et al., 2015) . These scenarios can be evaluated using different tools, like techniques of advanced design of experiments (DOE), which allows the analysis and optimisation of variables individually or through the combination of effects to obtain optimal operating conditions (Dong and Sartaj, 2016) .
Although several authors have used DOE (Babu et al., 2013; Bashir et al., 2010; Dong and Sartaj, 2016; Menon et al., 2017) , in this study an analysis of four scenarios with 21 environmental and economic variables was conducted and applied in rural and urban areas to identified the most adequate scenario in the study area regarding to the cost treatment (composting, anaerobic digestion and landfill) of the organic fraction. This included environmental, technical, economic, legal and social aspects with more precision due to the use of the uncertainty coefficient and with the additional benefit of having predictive equations for costs of the treatments according the possible variation in composition and other parameters of the treatments process.
Therefore, the objective of the present research was to evaluate multi-scenarios of valorisation of the organic fraction of MSW using DOE to obtain the best scenario for the study area and predictive equations for economic costs of the treatments aforementioned. Therefore, the amount of new information for decision-making and the analysis proposal in the methodology can be used as a tool of strategic planning for valorisation of the organic fraction of MSW.
Methodology
This research was carried out in two stages as it is shown in Figure 1 .
Stage 1. Logistics of field and laboratory activities
Description of the study area. This research was conducted in Mexico, in a region with 5327 km 2 (SEFIPLAN, 2013) . The predominant climate is mild and the annual rainfall is between 1500 and 2000 mm, the average temperature is 12-18 °C (Gutiérrez and Dorantes, 2017) . The study population contained 33 municipalities located in the vicinity of the Sierra Madre Oriental. In this area, 1.2 million persons lived in 331,588 households (INEGI, 2015) .
According to the number of inhabitants, every municipality can be classified as follows (SEDESOL, 2015) :
(a) Stratum 1 or metropolitan (localities with more than 100,000 inhabitants). (b) Stratum 2 or urban (localities with more than 15,000 and less than 100,000 inhabitants). (c) Stratum 3 or semiurban (localities with more than 2500 and less than 15,000 inhabitants). (d) Stratum 4 or rural (localities with less than 2500 inhabitants).
The study area included 17 semiurban, 10 rural, five urban and one metropolitan municipality (INEGI, 2015; SEDESOL, 2017) . Regarding their economic activities, there are differences because most of the people can be working in the agricultural sector or in several services with percentages from 3% up to 75%. It was estimated in 2010 that 54.7% of the inhabitants in this area lived in multidimensional poverty; 5% were vulnerable by income; 24.2% vulnerable by social deficiencies; and 16.1% non-poverty and non-vulnerable people (SEFIPLAN, 2013) .
To determine the sample size, a multi-stage sampling was carried out using the sampling table MIL STD 105 E (Castillo and De Medina, 2014; De Medina et al., 2013; Gutiérrez, 2010) . First, counting the municipalities, then counting the city blocks of every municipality selected and finally counting the houses of the city blocks selected, to obtain the final sample of houses for the study.
In the selected houses, fieldwork was carried out to determine the generation and composition of MSW following the methodology described in the national reference standards; special emphasis was put on the organic fraction (food and garden waste) in the study localities. The collection of MSW was daily and at the same time. The samples were collected in bags and these were transported in a container to preserve their characteristics; the time between sampling and analysis was approximately 30 to 45 minutes (SECOFI, 1985a) .
The generation per capita (GPC) of MSW expressed in kg inhab-day -1 , was obtained by dividing the weight of the residue by the number of inhabitants of the household as shown in equation (1) (SECOFI, 1985b) . Next, the daily GPC average for each of the houses was obtained based on data registered during the sampling week. Based on the average household, the average GPC for the 7 days was obtained, expressed in kg inhab-day -1 of the MSW of the corresponding locality.
The separation of food and garden waste was carried out based on reference standard (SECOFI, 1985c) . This standard served to carry out the characterisation of MSW; additionally, an adaptation was made. MSW was then identified and separated into 30 by-products: cotton, cardboard, waxed cardboard, ashes, leather, synthetic fibres, bone, rubber, earthenware and ceramics, wood, construction material, ferrous material, non-ferrous material, paper, wax paper, plastic film, rigid plastic, polyurethane, polystyrene, food waste, garden waste, tetra pack, rags, stained glass, transparent glass, batteries, medicines, disposable diapers, hazardous waste, others.
The percentage of the composition of MSW in each locality was determined by dividing the weight of the considered byproduct into the total weight of the sample. This process was performed throughout 7 days of sampling. Then, an average composition per by-product was obtained during the sampling period for all the localities.
Subsequently, the humidity of the sample was determined in the laboratory; the settings for this determination the loss of weight under temperature and time period conditions were considered as per reference standard (SECOFI, 1984) . This standard establishes the stove method, which is based on determining weight loss suffered by the MSW sample when subjected to time and temperature conditions established in the standard, taking into consideration that loss of water is originated from water elimination.
Stage 2. Design and evaluation of scenarios
In this stage, four possible scenarios for the valorisation of the organic fraction were designed and evaluated, as follows.
• • Scenario E1: The treatment or final disposal that each of the localities in the sample currently uses for the organic fraction of their MSW. • • Scenario E2: Composting, which was studied through the parameter of humidity that was considered as reported in several studies (Adamcová and Vaverková, 2016; Hannibal et al., 2016; Oviedo et al., 2016) ; this was determined via laboratory for food and garden waste. Its units were kilogram of water per kilogram of waste. • • Scenario E3: Anaerobic digestion, analysed through the parameter of the biochemical methane potential (BMP) according to different authors (Cabbai et al., 2013; Lisboa and Lansing, 2013; Mou et al., 2014) , for which the values for food and garden waste were estimated in kilogram of methane per kilogram of waste. • • Scenario E4: Landfill, through the parameter of biogas as reported in the literature (Budzianowski, 2016; Fantozzi and Buratti, 2011; Mustafa et al., 2016) , for which values for food and garden residue were estimated in kilogram of biogas per kilogram or waste.
The variables that were analysed in this research: (i) the composition of MSW; (ii) the humidity corresponding to composting; (iii) BMP for the anaerobic digestion; (iv) biogas related to the landfill; and (v) economic cost of these treatments. BMP determination was estimated from the values of the composition of the MSW multiplied by the reference values that were obtained as default values for MSW calculated based on default degradation organic carbon content (DOCC) values of MSW fractions at international level in 2011 (Mou et al., 2014) ; therefore, the BMP value was obtained for all the localities of the study area as shown in equations (2) ( )
For biogas quantification, the first step was the calculation of the conversion factor as shown in equation (4) (Giraldi, 2010) :
where F is the conversion factor; CE is the carbon equivalent; MWCH 4 is the molecular weight methane; AWC is the atomic weight carbon; and FBDG is the factor of biodegradation of MSW in the landfill for food or garden waste (depending on the case).
By multiplying the weight of the food waste in each locality by the value of F (equation (4)) for food waste, a percentage of methane equivalent to 60% of the generated biogas was obtained; considering this data, a correction corresponding to 100% was made. For garden waste, the same procedure was followed, considering that the percentage of methane obtained from biogas was 50% and the adjustment was made for 100%.
With the data obtained from fieldwork, laboratory and literature consulted, the values corresponding to the following variables were identified: (i) composition of food, garden and total waste; (ii) humidity of food and garden waste; (iii) BMP of food and garden waste; (iv) biogas from food and garden waste; (v) economic cost for food, garden and total waste in the cases of composting, anaerobic digestion and landfill. Possible combinations of composition, treatments and operational costs were made for both food and garden waste.
Subsequently, a coding for the variables was designed, which is shown in the results section. Then, the data was introduced in the statistical analysis software JMP version 8.0 to facilitate its analysis as reported in the literature (Abdalla et al., 2012) . This software is from the SAS Institute Inc., which is the American company leader in analytical software (SAS, 2018) .
Next, a factorial experimental design was carried out, including the analysis of variance (ANOVA). The behaviour of every factor: humidity, BMP, biogas and the percentage of the organic fraction and the economic cost for every treatment aforementioned, was studied. This technique was applied to evaluate the differences of study and it also allowed quantifying the significant parameters. Several experimental trials were made using regression and mathematical models of second-order were obtained, as well as the coefficient of determination (R 2 ), which allowed determining the accuracy of the model. Predictive equations for the economic costs of the treatment in the study were obtained for significant terms. The significance was determined if the probability value (P-value) of the parameter estimates calculated using the software JMP, was lower than the significance level (alpha) 0.10.
Then, the uncertainty coefficient (EPA, 2015) , was calculated using the prediction profiler of the software and dividing it between the estimated variable response. Under this criterion, the scenarios were evaluated, considering that the scenario with the minor uncertainty for the cost, offers precision and reliability of the results allowing having the best treatment to fit the particular necessities of the locality.
Results and discussion
The sample size was of eight localities randomly selected and 421 houses were selected in the localities as a sample. The average GPC of MSW obtained for every locality is shown in Figure 2 . Figure 2 shows the locality with the highest generation of MSW was L2, with an average of 0.499 kg inhab-day -1 , while L6 obtained the lowest average with 0.205 kg inhab-day -1 . Localities L1, L3 and L5 were below the average in Mexico, which is 0.408 kg inhabday -1 ; L2 and L8 are above this average; while L5 has practically the same amount (SEDEMA, 2015; SEMARNAT-INECC, 2012) .
The GPC for L1, L3 and L5 is similar to the one reported for the average of the study area, which is 0.362 kg inhab-day -1 ; localities L6 and L7 are below this value; while the results of L2 and L4 are above it (INEGI, 2016; SEDEMA, 2015) .
There are different factors that could affect the GPC, such as the day of the week, socioeconomic stratum and type of locality (Castillo and De Medina, 2014) ; particularly small and rural cities have remained stable in their generation of MSW along these last decades, which could explain the values obtained in this research (Jiménez, 2015) . Table 1 shows the average composition of MSW obtained in every locality.
In Table 1 , it can be observed that the organic fraction (food and garden waste) predominates in all study localities with the following percentages organised from highest to lowest: L5 59.72%, L2 59.45%, L3 58.09%, L1 55.83%, L4 51.33%, L8 43.3%, L6 42.25% and L7 40%. The first four values being higher than the value reported for organic waste in Mexico, which is 52.4% (Jiménez, 2015) .
Regarding food waste, it can be seen that L6 has the lowest percentage (32.86%), while L5 has the highest value (51.41%). In all cases, the values found are higher than the national average for this type of waste, which is 25.57% (SEMARNAT-INECC, 2012 ). This situation is probably owing to the fact that in small rural and urban areas the consumption of unprocessed perishable food is higher than medium or metropolitan cities, where owing to lifestyle, processed foods with longer shelf life and expiration are preferred (De Medina et al., 2016) .
The percentages found in this study for garden waste in L1, L4, L5 and L6 are similar to the national indicator, which is 9.38% (SEMARNAT-INECC, 2012). The lowest value obtained in this study was in L7 (3%) and the highest L2 (16.08%), so it is inferred that this variation can be related to the level of socioeconomic development and growth of the locality (De Medina et al., 2016) . The results of the four proposed scenarios are shown below.
Scenario E1: Current situation
During this research, the climatic conditions were temperatures between 15 °C to 17 °C, no rain and cloudy days and the sampling was carried out in the winter season from November to February. The localities have a waste management model that includes only two steps: The collection of MSW and its final disposal, except for L3 with vermicomposting; no other place was identified that valorised its organic fraction. This situation can be seen in more detail in Table 2 . Table 3 shows the humidity results for MSW sample, food and garden waste obtained experimentally.
Scenario E2: Composting
As shown in Table 3 , the percentages of total humidity of the MSW sample were between 44.49% and 73.56%. These results are according to the literature consulted (Douma et al., 2012; Durán et al., 2013; López et al., 2010) .
The localities with the highest percentage of humidity in food waste were L4 (27.91%), L5 (27.32%) and L8 (26.29%). The lowest value was presented in L1 (19.32%). The results of humidity for food waste were lower than those reported by the literature (50%-65%) (Ogunjuyigbe et al., 2017; Rada et al., 2014; Zhou et al., 2018) . The results of this research would possibly differ by the type of locality, geographical situation, climate, economic situation and customs. Another factor to consider is if food waste was in contact with other types of residue, like cardboard or paper packaging previous to collection or sampling at the source, this could adsorb part of the food waste's humidity, reducing the sample's humidity. It is also worth mentioning food can contain two types of water: free water that can evaporate easily in different ways, and linked water, which is combined chemically with protein (Alkemi, 2018) . In the study area, as mentioned previously in the methodology section, most people have limited economic resources. Thus the typical food in the localities does not include great quantities of meat, which is principally composed of protein. So it is likely that, as most of the food waste in the area did not contain this kind of residue, the linked water associated to protein would have been a minimum amount, and the percentages of humidity were therefore low as well.
In the case of garden waste, the highest percentage of humidity was L2 (6.83%) and the lowest L7 (1.16%). These results were lower than those reported by other authors (75%) (Rada et al., 2014) . However, other research indicates that the percentage of these residues can vary between 19% and 31% (Ogunjuyigbe et al., 2017) . It is likely that the differences can be attributed to the time of year in which the studies were conducted and the type of locality (Ansorena, 2016) . These results contrast with those reported in Mexico City for the organic fraction, where the value of 687 g of water per kilogram residue or 68.7% was obtained (González, 2017) . However, it should be noted that this last study included remains of paper and non-classifiable organic material within the organic fraction, which could explain the difference in the results found. Table 4 shows the results of the BMP for food and garden waste calculated for the localities.
Scenario E3: Anaerobic digestion
In Table 4 , L2 has the highest BMP in food (0.021) and garden waste (0.010); while the lower values for food waste were found in L6 (0.006) and in L7 (0.001) for garden waste.
Based on the consulted literature, the predetermined values for BMP of the organic fraction are in the range of 0.0148-0.0445 kg CH 4 kg -1 residue on a humidity basis (Mou et al., 2014) . According to this, the results of food waste coincide because they were between 0.016 and 0.021 kg CH 4 kg -1 , residue except in the case of L6 and L7, which would be below along with garden waste.
The results obtained in this research were lower than those reported for experimental tests for food waste (0.061-0.106 kg CH 4 kg -1 waste) (Mou et al., 2014) . This variation is possibly owing to the lifestyle and economic development of the inhabitants because their research was conducted in a developed country with a high socioeconomic profile for its people and as has been described, the study area of this study included more than 50% of people in multidimensional poverty.
The values found in the localities under study were lower than those indicated in other research (0.322 kg CH 4 kg -1 waste) (Cabbai et al., 2013) , which were probably owing to the fact that they included the organic fraction from shops and restaurants. Likewise, for other specific studies in the organic and food fraction, there were lower results, they were 0.2256 and 0.2919 kg CH 4 kg -1 , respectively (Zhang et al., 2012) , these differences are probably owing to the fact that these studies were Table 5 shows the results obtained for biogas calculated from food and garden waste in all localities. Locality L2 presented the highest generation of biogas per kilogram of food waste (0.038) and garden waste (0.010), as can be observed in Table 5 . On the other hand, L6 has the lowest biogas generation per kilogram of food waste (0.011) and L8 for garden waste (0.002).
Scenario E4: Landfill
The great majority of researchers at the international level refer to methane generated when conducting biogas studies, so in this section, the discussion of results was made under this premise.
The maximum values obtained from the generation of biogas in this research for food and garden waste were 0.023 and 0.005 kg CH 4 kg -1 waste, respectively, lower than those reported in the literature indicating 0.251 and 0.026 kg CH 4 kg -1 waste (Bundhoo et al., 2016) . However, this information comes from a metropolis with more than one million inhabitants and the study area is predominantly rural or semi-urban, which presumably had a role in the differences noted.
The biogas results for garden waste obtained in this research were found to be in the range of 0.002 to 0.010 kg CH 4 kg -1 waste, which were lower than the value reported by the literature of 0.029 kg CH 4 kg -1 waste (Maalaouf and El-Fadel, 2017 ). This difference was probably to the fact that straw was found in that study, which was not presented in this study sample, likewise, the authors point out that the waste used had 60% humidity, which is also different in the sample used here, which had maximum humidity values of 27%.
The methane values obtained in this research vary between 0.001 and 0.0019 kg CH 4 kg -1 waste, which were lower than those indicated in the literature for the organic fraction of 0.223 kg CH 4 kg -1 waste (Mao et al., 2015) . However, it should be noted that those studies refer to the inclusion of rice waste and tea leaves, which appeared in minimal quantities within the waste generated by the study localities.
Regarding to the economic costs for the treatments of this study, Table 6 shows the results of the costs for each of the treatments in dollars per tonne, both in the study area reported by the municipalities and the average value for several countries (De Medina et al., 2017; Milutinović et al., 2014) . The different treatment systems would be located in the same site, thus the collection costs in each alternative were not considered, because they would be equal.
As can be noted, composting is cheaper in other countries; in the study zone, the cost of the composting process was calculated based on the operating costs of a composting plant in the study area, which included the monthly salary of five workers ($1674.41) . Estimating a period of time of the degradation process to obtain the compost of 7 months, considering a total weight of 90 t of treated organic waste, the cost per tonne was $130.23.
The anaerobic digestion and especially landfill are extremely expensive in other countries. It is inferred that these differences are related to the environmental and economic policies that prevail in the different countries and to the type of locality. Likewise, it should be mentioned that in rural areas the design and operation of landfills is not carried out in its entirety as indicated by Note: The table is made from interviews to the authorities responsible of waste management and adapted from 'Effect of a food waste disposer policy on solid waste and wastewater management with economic implications of environmental externalities' (Maalaouf and El-Fadel, 2017; Mao et al., 2015; World Bank, 2012) .
environmental laws, so it is common for costs to be lower than those reported in industrialised cities. Table 7 shows the costs for treatment considering the organic waste generated in every locality and those reported by the municipal authorities.
In Table 7 , the highest and lowest costs were in composting and landfill, respectively. It should be noted that this research only considered the cost of operation and not the income that could be obtained from the sale of the compost. Table 8 shows the coding for the variables to use in the statistical software JMP version 8.
Data analysis
The combinations of the variables introduced into the software are illustrated in Table 9 .
The results showed that only six of the 10 combinations were significant, which are detailed below.
1. The total composition of food and garden waste (Y), humidity of garden waste (X12) and the total cost for composting of food and garden waste (C1T).
The coefficient of determination (Rsquare) was 77.19%, indicating that the deviations between the experimental values and the estimated values are explained by the proposed mathematical model. With the terms and their significant values (Figure 3 ), the predictive equation was formulated for the total treatment cost using the composting technique (C1T) shown in equation (5) 
2. The composition of food waste (Y1), BMP of food waste (X21) and cost for anaerobic digestion of food waste (C21).
The coefficient of determination was 82.68% ( Figure 4 ) and the predictive equation (6) obtained for the cost of the anaerobic digestion treatment for food waste obtained with the software was the following: The composition of food waste Y2
The composition of garden waste X11
The humidity of food waste X12
The humidity of garden waste X21 BMP of food waste X22 BMP of food waste X31
Biogas of food waste X32
Biogas of garden waste C11
Cost of composting food waste C12
Cost of composting garden waste C21
Cost of anaerobic digestion for food waste C22
Cost of anaerobic digestion for garden waste C31
Cost of the landfill for food waste C32
Cost of the landfill for garden waste C1T
The total cost of composting for food and garden waste C2T
The total cost of anaerobic digestion for food and garden waste C3T
The total cost of the landfill for food and garden waste BMP: biochemical methane potential. Y  X11  C1T  Y  X12  C1T  Y  X21  C2T  Y  X22  C2T  Y  X31  C3T  Y  X32  C3T  Y1  X11  C11  Y1  X11  C1T  Y1  X21  C21  Y1  X21  C2T  Y1  X31  C31  Y1  X31  C3T  Y2  X12  C12  Y2  X12  C1T  Y2  X22  C22  Y2  X22  C2T  Y2  X32  C32  Y2 X32 C3T 
3. Composition of food waste (Y1), BMP of food waste (X21) and total cost for anaerobic digestion of food waste and garden (C2T).
The coefficient of determination was 83.11% ( Figure 5 ) and the predictive equation (7) 
4. The composition of food waste (Y1), biogas from food waste (X31) and cost for landfill of food waste (C31).
The coefficient of determination was 82.68% ( Figure 6 ) and with significant terms, the predictive equation (8) 
5. The composition of garden waste (Y2), humidity of garden waste (X12) and cost of composting of garden waste (C12).
The coefficient of determination was 92.13% ( Figure 7 ) and the predictive equation (9) 
6. The composition of garden waste (Y2), humidity of garden waste (X12) and the total cost for composting of food and garden waste (C1T). 
With the results shown in the prediction profiler section of the Figures 3, 4 , 5, 6, 7 and 8, the uncertainty coefficient was estimated and it is shown in Table 10 .
In Table 10 it can be observed that the minor uncertainty coefficient was the first one, corresponding to the composting of garden waste and considering the total cost for the treatment of the organic fraction. This means composting is the alternative with the minor variability to response variables and therefore it can show a major grade of adaptation to the real conditions of the localities in study. This technique also contributes to the sustainability of the region as reported in the literature (Colón et al., 2015; Milutinović et al., 2014; Vucijak et al., 2016; Waqas et al., 2017) .
The anaerobic digestion was the scenario with the major uncertainty (second one), so it will be the most unfavourable option for the study area, which is reasonable because, although several studies consider this technique as the best alternative with environmental benefits, it is necessary to have sufficient economic resources to install an anaerobic digestion plant, and it would be infeasible for the study area. However, there are support programmes for developing countries, such as Green Climate Fund (GCF), which belongs to the United Nations Framework Convention on Climate Change (UNFCC), which can contribute up to 1 million USD per country per year. Of this amount, those countries can use up to 300,000 USD per year to favour actions related to the programme. It would be desirable for the municipal governments to initiate the necessary steps to access these resources and thus implement new environmental technologies, such as anaerobic digestion, among many other possibilities (GCF, 2018) .
It is worth mentioning that differences reflected in the results of the uncertainty coefficient are probably owing to the several grades of urbanisation of the localities of the study area, which influences in the high variability of their residues. 
Conclusions
The generation and composition of MSW were an essential input for the development of this research, as they provided basic information for the evaluation of multi-scenarios.
For the valorisation of organic waste, four scenarios were designed that included the following: (i) Current status of the MSW in the study areas, (ii) Composting through the study of waste humidity, (iii) Anaerobic digestion with BMP; and (iv) Landfill through biogas. In these scenarios, the following findings were presented.
The analysed organic fraction had low percentages of humidity contrasting with what is reported in the literature, most likely as a result of particular situations of each locality under study.
The BMP estimated in this research for all the localities was found within the range reported as predetermined values for the organic fraction; however, the results differed with respect to experimental tests from other studies. This situation was probably related to the fact that the calculation of BMP has not been standardised worldwide, in addition to the peculiarities of waste characterisation and the singular geography of each region.
From the organic waste studied, the amounts of methane obtained from biogas were identified to be lower than reported by various authors, so to have a complete panorama of its generation, it would be convenient to monitor generation for 1 year.
Based on the results, it was concluded that because of the minor uncertainty coefficient, composting for garden waste was the most appropriate scenario for the study area. This means that if this treatment was applied to organic waste, this model would be better adapted to the particular conditions of the localities. It should be noted that the predictive equations can be used to make decisions regarding the treatments that should be chosen by those responsible for waste management.
This document constitutes a valuable tool for the formulation of public policies regarding the process of the valorisation of the organic fraction and can be replicated at a national or international level. 
